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Summary

AIM: The levels of teamwork and clinician burnout in
healthcare differ depending on demographic and unit
characteristics. However, the impact of these character-
istics varies between clinical settings. In addition, the im-
pact of objectively measured workload in such settings is
largely unknown. The aim of this study was to analyse the
predictive role of demographic (e.g., professional experi-
ence) and unit (e.g., unit size) characteristics, and work-
load (e.g., nursing interventions) in explaining teamwork
and clinician burnout in Swiss intensive care units (ICUs).

METHODS: This was as cross-sectional multi-source
study. Participants were 1148 nurses and 243 physicians
working in 55 ICUs. They provided demographic informa-
tion and answered a questionnaire on teamwork and clin-
ician burnout. In addition, unit characteristics and surro-
gate measures of workload were extracted from a central
database that accumulates patient and unit data routinely
collected by the ICUs. We conducted multilevel regression
analyses to detect relationships between study variables.

RESULTS: Clinicians who worked predominantly dayshifts
reported better teamwork and lower burnout. Physicians
and clinicians in leadership positions also reported better
teamwork. Clinicians in leadership positions furthermore
reported higher personal accomplishment, whereas clini-
cians in training reported higher emotional exhaustion. Of
the unit characteristics, workload was positively associat-
ed with self-reported burnout. Clinicians working in med-
ical and surgical ICUs (compared with interdisciplinary and
paediatric ICUs) reported higher emotional exhaustion.
Clinicians working in university hospitals and in surgical/
medical ICUs reported lower teamwork quality and higher
burnout.

CONCLUSION: We identified several demographic and
unit-based factors in Swiss ICUs that were associated with
lower perceptions of the quality of teamwork and higher
self-reported burnout. Discrepant experiences regarding
the quality of teamwork based on professional role, pro-

fessional status and experience might affect team effec-
tiveness. Furthermore, this study showed the importance
of workload management, as objectively measured work-
load was associated with higher self-reported burnout. Re-
sults suggested that certain clinician groups (e.g., working
predominantly night shifts) were at higher risk for burnout,
thus highlighting the importance of providing additional
support to these groups. Lastly, special attention should
be paid to medical and surgical ICUs, which reported the
highest level of burnout. Because this is a cross-sectional
study, no conclusions can be drawn regarding causal rela-
tionships.

Keywords: health care team, teamwork, burnout, work-
load, intensive care, critical care, demographic character-
istics, unit characteristics

Introduction

Intensive care units (ICUs) are challenging work envi-
ronments, in which complex dependencies exist between
teamwork and clinician burnout [1–3]. Perceived clinician
burnout and teamwork quality can vary depending on de-
mographic or unit characteristics, including workload. The
purpose of this study was to identify risk factors in Swiss
ICUs that explain clinician burnout and negative teamwork
experiences.

Teamwork is central to healthcare delivery. However,
working effectively as a team continues to constitute a
challenge in critical care [4–6]. For instance, nurses have
more negative attitudes towards teamwork than physicians
[7]. These discrepant attitudes are attributed to hierarchical
differences in which those with lower status may find it
more difficult to speak up or feel that their input is not well
received, which can adversely affect patient safety [8–10].
Furthermore, challenging working conditions in ICUs are
associated with decreased wellbeing: for instance, exten-
sive workload is associated with higher burnout [11, 12].

However, effects of demographic and unit characteristics
seem to be specific to the setting, as they differ consider-
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ably between studies. Healthcare delivery in ICUs varies
across countries depending on factors such as available re-
sources, cultural and best practice norms [13–17]. Thus,
the findings of existing studies may not be transferable.

An international study investigating working conditions of
nurses in low-acuity wards showed that Swiss nurses re-
port lower burnout compared with nurses in other countries
[18]. However, clinicians working in clinical areas with
critically ill patients, such as ICUs, are generally at higher
risk for burnout and its consequences – it is unlikely that
Switzerland is an exception [11, 19].

Moreover, little is known about the impact of demographic
characteristics on perceptions of teamwork and clinician
burnout in Swiss ICUs. Lastly, objective workload and unit
characteristics are rarely considered [20]. For instance, one
study found that males (compared to females) and nurse
assistants (compared to nurses and physicians) reported
higher burnout; however, the role of unit characteristics
was unclear [13].

The primary aim of this study was to explore the role of
demographic characteristics related to the clinical context
such as professional experience in explaining clinicians’
experiences of teamwork and burnout. Based on previous
studies investigating other work settings, we assume that
clinicians in the early stages of their career (trainee status
and low professional experience), and those working full
time and predominantly nightshifts will experience high-
er burnout, as they are likely to perceive their work envi-
ronment as more demanding [21–24]. Drawing from pre-
vious studies set in other healthcare contexts, we assume
that clinicians in the later stages of their career (high pro-
fessional experience and leadership positions), physicians
and those that are part of the core team (i.e., working day
shifts and full time) will report higher quality of teamwork
[7, 25, 26].

The secondary aim of this study was to investigate the as-
sociation of unit characteristics and workload with clin-
icians’ perceptions of teamwork and clinician burnout.
ICUs are based in different hospital types (e.g., university
or regional), vary in size, and specialise in different sub-
disciplines to address the needs of different patient popu-
lations. Due to these different patient populations, specific
facets of workload, such as the amount of nursing inter-
ventions, are also likely to vary between ICUs [27, 28].
Based on the job demands-resources model, which states
that physical, social and emotional workload can deplete
employees’ energy and results in decreased wellbeing, we
propose that clinicians with higher workload will report
lower quality of teamwork and higher burnout [21, 29]. We
also explored the role of unit size, type of hospital and ICU
specialisation. The results of this study help to identify po-
tentially harmful ICU working conditions and occupation-
al groups and that are at risk for experiencing low-quality
teamwork and increased burnout, thus contributing to in-
formed decisions on work design or preventative interven-
tions.

Materials and methods

Sample and procedure
This cross-sectional study combined survey data from clin-
icians (including nurses and physicians) working in Swiss

ICUs with unit characteristics that were extracted from
the MDSi database (“minimaler Datensatz der SGI-SSMI”
[Schweizerische Gesellschaft für Intensivmedizin] – “min-
imal dataset of SGI-SSMI” [Swiss Society of Intensive
Medicine]) which accumulates patient and unit data rou-
tinely collected by Swiss ICUs.

Consent to participate from clinicians and approval to use
the MDSi data were acquired in three steps. First, we
signed an agreement of collaboration with the steering
committee of the SGI-SSMI in 2013. The SGI-SSMI ini-
tiated contact between the study team and the ICUs and
provided us with the MDSi data of participating units for
the duration of the study period. ICU nursing and medical
leaders that chose to participate signed a consent form, thus
agreeing to inclusion of the ICU’s MDSi data. For confi-
dentiality reasons, ICU leaders were responsible for for-
warding an online questionnaire consisting of demograph-
ic questions and measures of teamwork and burnout to the
staff in our name. Survey participants were assured com-
plete anonymity and confidential handling of their data up-
on accessing the questionnaire and gave their consent to
participate before they could proceed to the survey ques-
tions.

Unit characteristics and workload data were drawn from
the MDSi database. To prevent identification of individual
patients, after consultation with a medical consultant re-
sponsible for the MDSi database, unit means (nursing in-
terventions) or sums (number of shifts with agitated pa-
tients/ventilation) were calculated from individual patient
data by the company responsible for administration of
MDSi data prior to data export.

Ethics approval was granted by the University of Fribourg
(75, 2013-06-03) and, where required by cantonal legis-
lation, cantonal ethics committees (Bern: Z044/13; Fri-
bourg: 024/13-CER-FR; Zurich: 28/13). Data collection of
the survey and from the MDSi database took place for one
month on each unit in September and October 2013.

Measures

Predictors: demographic/unit characteristics and work-
load
Demographic characteristics
We collected data on professional role (nurse, physician),
professional status (trainee/non-trainee and leadership/
non-leadership role), level of employment (full-time/part-
time), predominant shift (day/night), and professional ex-
perience and tenure in the ICU (all in years) via the online
survey. Trainees were defined as nurses training to become
an intensive care certified nurse and physicians training
to become intensive care, anaesthesiology, surgery, emer-
gency or internal medicine specialists. Leadership roles
were defined as being the medical or nursing leader of the
ICU.

Unit characteristics
We collected data on hospital type (university, cantonal/
regional) and unit specialization (surgical/medical, paedi-
atric, interdisciplinary) through the online survey.

Data on unit size (number of beds in use) were exported
from the MDSi database.

Workload
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We extracted three indicators from the MDSi that capture
different aspects of workload: patient agitation, patient
ventilation, and nursing interventions [30–32].

Patient agitation was assessed with the Sedation Agitation
Scale (SAS) on a 7-point Likert scale (1 = unarousable, 7 =
dangerous agitation) [33, 34]. Of note, the Richmond Ag-
itation-Sedation Scale (RASS) is used in some units, with
transformation to SAS during export in the central data-
base [35]. In each shift, each patient is given a SAS score.
We calculated the percentage of shifts with agitated pa-
tients by considering the total number of shifts across all
patients in which a patient scored 4 (agitated) or higher on
the SAS and divided it by the total number of shifts worked
during the data collection period.

Patient ventilation. According to MDSi guidelines, pa-
tients are categorised as ventilated if they are mechanically
ventilated at least 2 hours in a three-shift system or 3 hours
in a two-shift system [36]. We calculated the percentage of
shifts with ventilated patients by considering the total num-
ber of shifts across all patients in which a patient was cate-
gorised as ventilated, and divided it by the total number of
shifts worked during the data collection period.

Nursing interventions were calculated based on the Nine
Equivalents of Nursing Manpower Scale (NEMS) [31, 37,
38]. This instrument was designed to measure nursing
workload in ICUs. A patient can be assigned a score be-
tween 0 and 56 on each shift based on nine different nurs-
ing care interventions (such as application of intravenous
medication) that are weighted based on effort [31]. We
considered the mean number of NEMS interventions per
unit and multiplied it by the number of patients who had
stayed in the unit during the data collection period to calcu-
late the total workload. We then divided this figure by the
number of full-time nursing equivalents (FTE; taken from
the MDSi) of nurses with ICU specialization to adjust the
total workload by the available nursing staff.

Outcomes: teamwork and burnout
All scales had previously been translated from English
and validated in German, French, and Italian [39–47]. Be-
sides theoretical considerations such as covering different
aspects of teamwork and availability in three languages,
the scales were chosen because they have been explicitly
worded for or tested in the healthcare context, as not all as-
pects of teamwork (such as team innovation) are of signif-
icance in this context. We conducted a pilot study by ask-
ing 37 nurses and physicians in all three language regions
to provide written feedback on questionnaire wording to
ensure that the questionnaire had been correctly translat-
ed from English and German into French and Italian as
spoken in Switzerland, that the correct terms for different
professional roles etc. had been used in all languages, and
that the questionnaire items were applicable to the health-
care context. The feedback showed that the items were ap-
plicable to the healthcare context and worded appropri-
ately. Some slight alterations regarding correct vocabulary
and technical terms (for professional roles) were made af-
ter consultation with native speakers of the respective lan-
guages and ICU experts. In addition, we improved our
rationale for collecting demographic data. The individual
scores for all teamwork and burnout scales were generated

by calculating the sum of all items and dividing it by the
number of items.

Teamwork
We used three scales measuring cognitive, behavioural,
and interpersonal aspects of teamwork. The nine-item safe-
ty organising scale assesses a teams’ organising and coor-
dination efforts, as well as underlying cognitions such as
the extent to which team members share a cognitive repre-
sentation on work processes [39, 40, 48]. A sample item is
“We have a good map of each other’s talents and skills”.
Responses were given on a 7-point Likert scale (1 = not at
all, 7 = to a very great extent). The possible sum score on
this scale ranges from 9 to 63.

The three-item nurse-physician-relations scale from the
nursing work index revised (NWI-R) measures the quality
of interprofessional teamwork (sample item: “Physicians
and nurses have good working relationships”) [41–43]. Re-
sponses were given on a 4-point Likert scale (1 = disagree,
4 = agree), which results in a sum score ranging from 3 to
12.

Finally, we measured psychological safety, which is de-
fined as the shared belief that the team is safe for inter-
personal risk-taking [49, 50]. A sample item of this sev-
en-item scale is “Members of this team are able to bring
up problems and tough issues”. Responses were given on
a 5-point Likert scale (1 = very inaccurate, 5 = very accu-
rate). The sum score of this scale ranges between 5 and 35.

Clinician burnout
Burnout was assessed with the Maslach Burnout Invento-
ry-Human Services (MBI-HSS), which is the standard in-
strument to assess burnout and has been validated in a va-
riety of contexts and languages [44–47]. The MBI-HSS
consists of the three dimensions emotional exhaustion –
characterized by mental and physical fatigue (nine items,
sample item “I feel mentally exhausted because of my
work”), depersonalisation, which describes cognitive and
emotional disengagement from one’s job (five items, sam-
ple item “I doubt the significance of my work”), and per-
sonal accomplishment – the perception of achieving some-
thing worthwhile at one’s job (seven items, reverse scored,
sample item “I deal very effectively with the problems at
my work”). Responses were given on a 7-point Likert scale
(0 = never, 6 = always). The sum scores of this scale range
from nine to 63 (emotional exhaustion), five to 35 (deper-
sonalisation), and seven to 49 (personal accomplishment),
respectively.

Open-ended questions
In addition to standardised measures, we invited partici-
pants to provide additional information they thought might
be relevant in relation to teamwork and clinician burnout.

Analyses
We generated descriptive statistics of all measures, Pearson
correlation coefficients between continuous variables and
Cronbach’s alpha reliability coefficients for the teamwork
and burnout scales using SPSS version 24 (table S1 in
appendix 1). Unit-level means of teamwork and burnout
scales were calculated from individual scores and then cor-
related with unit-level variables to avoid over-inflation of
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correlation coefficients by assigning the same value of a
unit-level variables to all individuals of that unit (table S2).

Participants were grouped into high, moderate or low cate-
gories of burnout on each of the three burnout dimensions
based on the scoring scheme by Maslach et al. [46]

To investigate associations of teamwork and burnout with
predictor variables, we conducted multilevel regression
analyses using Mplus version 7 [51]. Dichotomous vari-
ables were dummy-coded. Categorical variables were di-
chotomised, dummy-coded and tested against a reference
category according to standard guidelines (see table 2)
[52].

Prior to the main analyses, we explored the data distribu-
tion of categorical data. Apart from the dichotomous and
categorical variables, we found that personal accomplish-
ment (skewness = −0.69, standard error [SE] = 0.06); kur-
tosis: 3.59, SE = 0.13) and nursing interventions (skew-
ness = 1.89, SE = 0.30); kurtosis: 3.38, SE = .60) did not
meet the criteria for normal univariate distribution (skew
and kurtosis between −2 and +2) [53].

For this reason, we used the maximum likelihood parame-
ter estimator (MLM) with standard errors that are robust to
non-normality of data for estimating the model parameters.
[51, 54].

Lastly, we thematically grouped participants’ replies to the
open-ended question by the two major topics teamwork
and clinician burnout to illustrate the results of the statisti-
cal analyses.

Results

Out of 82 ICUs, 60 agreed to participate, which constitutes
a participation rate of 73%. We excluded five ICUs from
the analyses because of missing MDSi data or low re-
sponse rate within the unit (n <3) to allow for sufficient va-
riety within teams following recommendations of previous
studies, resulting in a final sample of 55 ICUs and 1496
nurses and physicians [55].

Descriptive statistics of the ICUs and clinicians are sum-
marised in tables 1 and 2, respectively. Cronbach’s alpha
values for teamwork and burnout measures ranged from
0.60 to 0.91, indicating acceptable to excellent internal re-
liability (table S1 in appendix 1). Raw Pearson correlation

coefficients are reported in the online supplement (table S1
for individual level and table S2 for unit level variables).
The results of the multilevel regression analyses are pro-
vided in table 2. Standardised regression coefficients are
reported to account for the different scaling of predictor
variables (see table 1). The coefficients indicate the change
in the dependent variables that corresponds to the change
of one standard deviation of the predictor variable [51].

Associations with teamwork

Demographic characteristics
Physicians (compared with nurses), clinicians in leadership
positions, and clinicians working predominantly day shifts
reported higher quality of teamwork dimensions. Clini-
cians with longer ICU tenure reported better safety organ-
ising and trainees reported lower interprofessional team-
work (table 2).

Unit characteristics
Clinicians reported lower safety organising in ICUs with a
higher proportion of shifts with mechanical ventilation and
in university hospitals. Clinicians also reported higher psy-
chological safety in larger ICUs.

Burnout categories
Of the 1496 study participants, 11.8% scored high on all
burnout dimensions. Of these, 37.8% reported high emo-
tional exhaustion, 35.8% high depersonalisation, and 6.8%
reported low personal accomplishment. Compared with
normative scores of the MBI, participants of the current
study scored higher on emotional exhaustion and deper-
sonalisation, and lower on personal accomplishment [46].
Details on participants’ burnout scores are presented in
table 3.

Associations with burnout

Demographic characteristics
Clinicians working predominantly night shifts reported
higher burnout. Furthermore, trainees reported higher emo-

Table 1: Descriptive statistics of intensive care units (n = 55).

Frequency Per cent

Type of hospital University 7 12.7

Cantonal/Regional 48 87.3

Type of ICU Medical/Surgical 12 21.8

Paediatric 2 3.6

Interdisciplinary 41 74.5

Mean Standard deviation Median Range

Unit size (number of beds in use) 14.0 5.4 8.0 6.0–34.1

Number of patients during survey period 81.7 50.1 73.0 20.0–309.0

Number of nursing shifts during survey period 685.9 448.3 542.0 190.0–2324.0

Full time equivalents* 26.4 24.4 18.4 3.3–144.4

Workload Nursing interventions† (number) 727.9 357.3 620.1 219.1–1974.8

Patient agitation‡ (%) 10.5 10.5 7.3 0.0–55.0

Ventilation days§ (%) 30.6 18.7 31.4 0.0–78.0

Note: All data except type of hospital were taken from the MDSi. * Equivalent of nurses working full-time † Number of nursing interventions as recorded via the NEMS (nine
equivalents of nursing manpower) scale × total number of shifts / FTE [31, 37, 38]. ‡ Percentage of shifts during survey period with patients scoring > 4 on the SAS (sedation
agitation scale) [35, 36]. § Percentage of shifts during survey period with mechanical ventilation. Please refer to the methods section for a detailed description of the variables.
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tional exhaustion, those with low professional experience
reported higher depersonalisation, and clinicians in lead-
ership positions reported higher personal accomplishment
(see table 2).

Unit characteristics
Analyses of teamwork (safety organising, psychological
safety, interprofessional teamwork,) and burnout (emotion-
al exhaustion, depersonalisation, personal accomplish-
ment) on demographic and unit characteristics are sum-
marised in table 4. Clinicians working on ICUs with more
mechanical ventilation or agitated patients reported higher
emotional exhaustion. More nursing interventions predict-
ed higher depersonalization and lower personal accom-
plishment scores. Perception of personal accomplishment
was also significantly lower in university hospitals (com-
pared to cantonal/regional hospitals). Clinicians working
in paediatric ICUs (compared to interdisciplinary ICUs) re-
ported lower emotional exhaustion and depersonalization;
whereas clinicians working in surgical/medial ICUs (com-
pared to interdisciplinary ICUs) reported h higher emotion-
al exhaustion.

Clinicians’ views on teamwork and burnout
The selected quotes in table S3 (appendix 1) of the online
supplement point out challenges regarding effective team-
work and communication across professional and hierar-
chical boundaries and levels of experience. They also high-
light stressors besides quantitative workload, such as
agitated and complex patients and competitive work cul-
tures. Finally, the preventive effects of work environments
characterized by good interprofessional collaboration and
positive team climate became apparent.

Discussion

The present study shows that workload on ICUs is as-
sociated with clinician burnout, and, to a lesser extent,
with reduced perceptions of safety organizing. One third of
clinicians reported high levels of at least one burnout di-
mension. The study expands the knowledge of demograph-
ic characteristics in the Swiss intensive care context.

Differences in perceptions of teamwork and burnout
The consistent pattern of demographic characteristics asso-
ciated with certain perceptions of teamwork is in line with
previous studies on discrepant attitudes toward teamwork

Table 2: Descriptive statistics of survey participants (n = 1496).

Frequency Per cent

Language* German 1121 74.9

French 247 16.5

Italian 128 8.6

Gender* Male 366 24.5

Female 1041 69.6

Professional role* Nurse 1148 76.7

Physician 243 16.2

Head RNs 123 5.2

Intensive care RNs 793 52.9

RNs in intensive care training 117 7.8

Head physicians 83 4.7

Senior physicians 85 5.7

Resident physicians 77 5.1

Level of employment* Full time 725 48.5

Part time 695 46.5

Predominant shift* Day 1013 67.7

Night 407 27.2

Mean Standard deviation Median Range

Age (years) 39.6 9.4 39.0 19.0–63.0

Professional experience (years) 12.6 8.9 11.0 0.0–43.0

Tenure (years in ICU) 8.2 7.7 6.0 0.0–37.0

Teamwork Safety organising 5.2 0.8 5.3 1.0–7.0

Psychological safety 3.7 0.6 3.7 1.0–4.0

Interprofessional teamwork 3.1 0.6 3.0 1.1–5.0

Burnout Emotional exhaustion 2.7 0.8 2.7 1.0–5.6

Depersonalisation 2.3 0.8 2.2 1.0–5.0

Personal accomplishment 4.8 0.5 4.9 1.0–6.0

All variables were taken from the survey. RN = registered nurse. Safety organising, interprofessional collaboration and psychological safety are subdimensions of teamwork. Emo-
tional exhaustion, depersonalisation, and personal accomplishment are subdimensions of burnout. Please refer to the methods section for a detailed description of the variables.
* Missing from 100%: participants did not provide this information

Table 3: Number and percentage of participants reporting high, moderate, and low levels of the respective burnout dimensions (n = 1496).

High Moderate Low

Frequency Per cent Frequency Per cent Frequency Per cent

Emotional exhaustion 567 37.8 722 48.1 212 9.3

Depersonalisation 537 35.8 825 55.0 139 9.3

Personal accomplishment 408 27.2 991 66.0 102 6.8
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depending on professional role and seniority. They may
stem from the different cultures in which nurses and physi-
cians are educated. Moreover, clinicians in higher levels of
the healthcare hierarchy might be less affected by difficul-
ties to speak up or to resolve conflict [7].

With regard to burnout, results indicate that the various
occupational groups represented in this study may face
different challenges: clinicians in training may be over-
whelmed by the combination of the intensive care work en-
vironment and the demands of their training, and thus be at
high risk for emotional exhaustion. Clinicians in leadership
positions reported the highest levels of personal accom-
plishment, thus suggesting that as they progress through
their careers they develop a sense of achievement – symp-
toms of burnout were not as prevalent [56].

Clinicians working predominantly night shifts stood out as
a group in this study. During night shifts, fewer clinicians
are available, thus increasing the responsibility and poten-
tially workload of the demographic which might put them
at risk for burnout and make effective teamwork – particu-
larly communication with other members of the ward team
– more difficult [57, 58]. According to previous studies,
while working the night shift can but does not necessarily
pose a health risk when well-managed, working over the
regular shift length does [59–61].

The role of workload and occupational setting
In the present study, instead of subjective perceptions, we
used workload surrogates extracted from the MDSi. Re-
sults indicated that both emotionally (e.g., caring for a

large proportion of agitated or ventilated patients) and
quantitatively (e.g., more nursing interventions per FTE)
demanding work environments carry a risk for increased
burnout.

Finally, the occupational environment may play a role in
shaping clinicians’ perception of teamwork and burnout.
University hospitals treat complex patients with higher
mortality [62, 63]. This might explain why clinicians
working in university hospitals reported lower safety or-
ganizing and personal accomplishment. Moreover, the bal-
ance of workload and resources associated with burnout
may differ between ICU specialties [21].

Limitations
The cross-sectional analyses we conducted do not allow
for assumptions concerning causal relationships. Not all
ICUs in Switzerland participated in this study, hence, there
may be a selection bias as some ICUs indicated during the
recruitment phase that they felt unable to participate due to
their high workload. If these ICUs had participated, associ-
ations between study variables might have been even more
pronounced.

Previous studies yielded mixed results regarding the accu-
racy of organizational indicators such as NEMS or FTE’s
that were exported from the MDSi [38, 64, 65]. For in-
stance, the ratio of registered nurses with ICU certification
and registered nurses with no ICU certification may differ
between units, resulting in a different skill mix and ren-
dering some calculations using FTE’s less reliable. For this
reason, we chose to calculate the percentage of shifts with

Table 4: Results of multilevel regression analyses of teamwork (safety organising, psychological safety, interprofessional teamwork) and burnout (emotional exhaustion, deper-
sonalisation, personal accomplishment) on demographic and unit characteristics.

Safety organis-
ing

Psychological safet Interprofessional team-
work

Emotional ex-
haustion

Depersonalisation Personal accomplish-
ment

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)

Individual level predictors

Professional role† 0.17*** (0.04) 0.18** (0.06) 0.26*** (0.04) 0.01 (0.04) 0.04 (0.03) 0.02 (0.04)

Professional experience
(years)

−0.08 (0.06) −0.01 (0.06) −0.06 (0.05) 0.08 (0.04) −0.10** (0.04) 0.01 (0.04)

Tenure (years in ICU) 0.10* (0.05) 0.04 (0.04) 0.05 (0.04) −0.06 (0.04) 0.01 (0.04) 0.07 (0.04)

Trainee status‡ 0.02 (0.03) −0.02 (0.03) −0.06* (0.03) 0.10** (0.04) 0.05 (0.04) −0.03 (0.04)

Leadership role§ 0.07** (0.02) 0.07** (0.03) 0.12*** (0.03) −0.03 (0.03) −0.03 (0.02) 0.07** (0.03)

Level of employment¶ 0.04 (0.03) 0.01 (0.03) 0.04 (0.03) −0.02 (0.03) 0.03 (0.03) −0.04 (0.03)

Predominant shift‖ −0.10*** (0.03) −0.09** (0.03) −0.05* (0.02) 0.09** (0.03) 0.09** (0.0) −0.10** (0.03)

R2 0.06** (0.02) 0.05* (0.02) 0.10*** (0.02) 0.02** (0.01) 0.03* (0.01) 0.03** (0.01)

Unit level predictors

Type of hospital¶¶: univer-
sity

−0.54* (0.25) −0.21 (0.16) −0.24 (0.21) 0.21 (0.15) 0.11 (0.13) −0.48** (0.14)

Type of ICU‖‖: medical/sur-
gical

0.13 (0.20) 0.07 (0.17) 0.12 (0.15) 0.43*** (0.10) −0.09 (0.11) −0.14 (0.14)

Type of ICU‖‖: paediatric 0.00 (0.03) −0.03 (0.03) −0.03 (0.04) −0.38*** (0.12) −0.27*** (0.05) 0.04 (0.05)

Unit size (number of beds
in use)

0.33 (0.03) 0.31* (0.16) 0.12 (0.19) −0.61** (0.20) −0.07 (0.16) 0.36* (0.19)

Workload:

Nursing interventions†† −0.05 (0.05) 0.10 (0.13) −0.06 (0.14) −0.18 (0.12) 0.31* (0.12) −0.38** (0.14)

Patient agitation‡‡ −0.07 (0.07) −0.19 (0.17) 0.05 (0.12) 0.58** (0.20) −0.01 (0.13) −0.08 (0.16)

Ventilation§§ −0.27* (0.25) −0.17 (0.14) −0.04 (0.16) 0.65*** (0.16) 0.28 (0.18) −0.41 (0.25)

R2 0.25** (0.13) 0.15* (0.05) 0.06 (0.06) 0.93*** (0.28) 0.27* (0.14) 0.54* (0.26)

n (individual level) = 1496; n (unit level) = 55. Standardised regression coefficients are reported. * p <0.05 (two-tailed test); ** p <0.01 (two-tailed test); *** p <0.001 (two-tailed
test). SE = standard error. R2 indicates the variance explained in each model. † Professional role: 0 = nurse, 1 = physician. ‡ Trainee status: 0 = not in training, 1 = in training. §
Leadership role: 0 = no leadership role, 1 = leadership role. ¶ Level of employment: 0 = part-time, 1 = full-time. ‖ Predominant shift: 0 = day, 1 = night. †† Nursing interventions
as recorded via the NEMS (nine equivalents of nursing manpower) scale × total number of shifts / FTE (full-time equivalents) [31, 37, 38]. ‡‡ Percentage of shifts during survey
period with patients scoring >4 on the SAS (sedation agitation scale) [35, 36]. §§ Percentage of shifts during survey period with mechanical ventilation. ¶¶ Compared with regional
and cantonal hospitals. ‖‖ Compared with interdisciplinary ICUs. Please refer to the methods section for a detailed description of the variables.
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ventilation and agitated patients as surrogates of workload
instead of adjusting these figures using FTE’s, as we con-
sider the overall accuracy of NEMS scoring, documenta-
tion of mechanical ventilation and patients’ agitation to be
within clinically acceptable range [64]. Moreover, figures
such as NEMS are also used by Swiss insurance compa-
nies for reimbursement, and this should guide the clinician
to strive for valid documentation.

As teamwork and burnout are self-report measures, they
represent individual’s perceptions and could be biased by
momentary emotional states etc. Abstract constructs can-
not be measured with the same level of external accuracy
as physical attributes. The advantage of self-report mea-
sures is to gain insight into otherwise non-observable states
and attitudes. Ultimately, inner psychological states and
cognitions are related to externally observable behaviours
[66–68].

The magnitude of effect sizes shows that the predictors an-
alyzed in this study are not the only variables in this con-
text that are associated with perceptions of teamwork and
burnout. This is to be expected, as other contextual vari-
ables have been extensively studied [69–71].

Practical implications
The results of the current study can inform practitioners
that are aiming to improve teamwork and reduce burnout
in ICUs of specific target areas. The differences between
ICU and hospital type indicate that factors potentially af-
fecting teamwork and burnout vary considerably depend-
ing on the work environment. Hence, there is no ‘one
size fits all’ solution to improve teamwork and reduce
burnout. Instead, some work environments may be partic-
ularly challenging and thus should be prioritized. In addi-
tion, the study identifies occupational groups potentially at
risk for burnout.

Depending on differences in professional role or status or
predominant shift, clinicians in this study did not experi-
ence teamwork in the same way, even though they are ex-
posed to the same teamwork environment. Shared interac-
tions and experiences between team members – may they
be subtle and interpersonal or explicit and task-related –
shape individual cognitions, emotions and motivation as
well as team interpersonal and task-related behaviors. If
certain groups of clinicians have the impression that their
input is not valued or that different opinions exist on how
to accomplish a certain task, it can impact team effective-
ness and affect wellbeing [10, 72]. Thus, it is important for
a team to include all members in interprofessional com-
munication, and understand that besides medical skills and
knowledge, team processes contribute significantly to per-
formance.

We found that burnout levels in Swiss ICUs were much
higher as compared to clinicians working in other medical
specialties [18, 73]. Clinicians who are not a member of
the core team may be particularly at risk for burnout. High
workload may not just a subjectively perceived problem,
but also an organizational concern and should be managed
accordingly to avoid the negative consequences of burnout
such as sick leave, reduced patient safety and associated fi-
nancial costs [1, 74, 75].

Conclusion

This study contributes to explaining variance of teamwork
and burnout in Swiss ICUs.

Based on levels of reported teamwork and burnout, uni-
versity hospitals and surgical/medical ICUs may be partic-
ularly challenging work environments. Even though they
are exposed to the same environment, members of different
professional groups and statuses have different perceptions
of teamwork quality, which may manifest in team behav-
ior. Special attention should be paid to clinicians working
night shifts. Fourth, high, objectively measured workload
is associated with burnout and as such should be actively
managed.
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Appendix 1 Supplementary data

Table S1: Individual-level Pearson correlations between demographic characteristics, and teamwork (safety organising, psychological safety, interprofessional teamwork) and
burnout (emotional exhaustion, depersonalisation, personal accomplishment).

Cronbach’s al-
pha

1 2 3 4 5 6 7 8 9 10 11 12

1 Professional rolea

2 Trainee statusb 0.32**

3 Leadership rolec 0.21** –0.06*

4 Level of employmentd 0.10** 0.22** –0.01

5 Predominant shifte –0.11** –0.05 –0.20** –0.09**

6 Professional experience
(years)

–0.23** –0.28** 0.09** –0.29** 0.07*

7 Tenure (years in ICU) –0.16** –0.31** 0.16** –0.23** 0.06* 0.75**

8 Safety organising 0.91 0.18** 0.06* 0.11** 0.04 –0.13** 0.00 –0.03

9 Psychological safety 0.86 0.19** 0.01 0.10** –0.03 –0.09** –0.02 –0.03 0.60**

10 Interprofessional team-
work

0.83 0.24** 0.03 0.16** 0.04 –0.11** –0.02 –0.04 0.48** 0.47**

11 Emotional exhaustion 0.87 0.00 0.10** –0.05 0.01 0.08** –0.01 0.01 –0.26** –0.30** –0.23**

12 Depersonalisation 0.63 0.03 0.08** –0.08** 0.06* 0.04 –0.10** –0.13** –0.22** –0.18** –0.18** 0.50**

13 Personal accomplish-
ment

0.60 0.02 –0.04 0.11** –0.04 –0.08** 0.10** 0.10** 0.30** 0.25** 0.24** –0.35** –0.43**

n = 1496. * p <0.05 (two-tailed test); ** p <0.01 (two-tailed test); *** p <0.001 (two-tailed test) a Professional role: 0 = nurse, 1=physician. b Trainee status: 0 = not in training, 1 =
in training (includes nurses and physicians in training). c Leadership role: 0 = no leadership role, 1 = leadership role (includes nurses and physicians in leadership roles). d Level
of employment: 0 = part-time, 1 = full-time. e Predominant shift: 0 = day, 1 = night. All variables were taken from the survey. Please refer to the methods section for a detailed
description of the variables.

Table S2: Unit-level Pearson correlations between unit characteristics, and teamwork (safety organising, psychological safety, interprofessional teamwork) and burnout (emo-
tional exhaustion, depersonalisation, personal accomplishment).

1 2 3 4 5 6 7 8 9

1 Unit size
(number of beds)

2 Nursing interventionsa –0.27*

3 Patient agitationb 0.72** –0.23*

4 Ventilationc 0.62** –0.14 0.47**

5 Safety organising –0.26* 0.00 –0.27* –0.27*

6 Psychological safety 0.06 0.09 –0.08 –0.10 0.69**

7 Interprofessional team-
work

–0.21 0.00 –0.15 –0.14 0.56** 0.41**

8 Emotional exhaustion 0.18 –0.16 0.32** 0.32** –0.49** –0.47** –0.30*

9 Depersonalisation 0.06 0.27* 0.03 0.17 –0.44** –0.24* –0.27* 0.47**

10 Personal accomplish-
ment

–0.17 –0.07 –0.12 –0.20 0.23* 0.05 0.04 –0.19 –0.52**

n = 55. * p <0.05 (one-tailed test); **p <0.01 (one-tailed test); ***p <0.001 (one-tailed test) a Nursing interventions as recorded via the NEMS scale * total number of shifts / FTE
[31, 37, 38]. b Percentage of shifts during survey period with patients scoring >4 on the SAS scale [35, 36]. c Percentage of shifts during survey period with mechanical ventila-
tion. Variables unit size, nursing interventions, patient agitation and ventilation were extracted from the MDSi. All other variables were taken from the survey. Please refer to the
methods section for a detailed description of the variables.
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Table S3: Selection of participants’ responses to open-ended questions, grouped by topic.

Teamwork Challenges to interprofessional collaboration / hierarchy Positive aspects and improvements

The residents…have … inconsistent skills, but more discretion and
sometimes less clinical insight [than nurses]- which makes it more diffi-
cult for me, when a resident exceeds his / her competence without con-
sulting me. (Anaesthetist, 46)

I have the chance to work in an intensive care unit in which the working at-
mosphere is excellent both in the collaboration between caregivers and be-
tween doctors of all levels and caregivers. I think that this atmosphere brings
a lot to the quality of our work when it comes to the care of patients. (Regis-
tered ICU nurse, 36)

There is a gap in the relations between the top and the bottom, which
has consequences on the interprofessional relations (doctors-nurses)
but also on the hierarchical level (leadership position or not). (Resident
physician, 35)

Since [date], we have two doctors with Intensive Care training. One feels that
the doctors take on responsibility for the patients as for us, we have clearer
conversations. Cooperation is increasing. (ICU head nurse, 41)

Residents who … are beginners sometimes complicate our collabora-
tion. (Registered ICU nurse, 43)

Because of the team climate it is still possible for me to work in this great pro-
fession after nine years. (Registered ICU nurse, 49)

Daily contact with the [nursing] management, the offices are side by side,
thus short distances. (Lead anaesthetist, 50)

Strain / burnout General comments Personnel availability Work environment Teamwork Shift work Positive aspects / im-
provement

I have been working
100% in my profes-
sion for 26 years and
at the moment I feel
exhausted after only a
few days after my va-
cation…it worries me.
(Registered ICU
nurse, 44)

Personnel availability is
the key to … avoid over-
burdening employees.
(ICU trainee nurse, 29)

In the last few years,
things have changed.
The patients are mul-
timorbid, older, more
confused, … the
noise level (alarms) is
much higher.
It is not possible to
finish a task, and this
promotes stress and
dissatisfaction but al-
so irritability. (Regis-
tered ICU nurse, 43)

I feel that within the inten-
sive care teams ... there is
always a kind of competi-
tion, a need to mark the
territory, to acquire the
trust of others and to
prove oneself. This envi-
ronment stresses me.
(Registered nurse, 26)

I think night work is
considerably more tir-
ing than the other
shifts. (Registered ICU
nurse, 46)

It would be helpful to
have someone in charge
of supporting the staff
psychologically, who can
act promptly, and set up
training that provides the
possibility to use tools /
strategies to improve
team work and safety. I
would set up group
meetings on a monthly
basis to get a sense of
the motivation, the team
climate and discuss any
problematic situations.
(Registered nurse, 36)

I have the impression
that I will not reach
pension age alive,
sane & calm if I keep
working like this.
(Resident, 35)

At the safety level, I
think the patients are
safe but not the staff.
We are often con-
fronted with verbal
and physical vio-
lence. (Registered
ICU nurse, 44)

One of the most se-
vere burdens in our
profession is the night-
shift. (Paediatrician,
50)

With the help of private
supervision, I have been
able to grow through the
processing of many un-
pleasant experiences, to
gain new strength and
confidence. (Registered
ICU nurse, 36)

Delirious / confused
patients are more
stressful, and their
number is increasing.
(Registered ICU
nurse, 30)

This table is intended for illustrative purposes. We did not formally analyse the responses to open-ended questions. Quotes were translated to English from French, German and
Italian.
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